Receptor-mediated activation of spermatozoan guanylate cyclase.
The sea urchin egg peptides speract (Gly-Phe-Asp-Leu-Asn-Gly-Gly-Gly-Val-Gly) and resact (Cys-Val-Thr-Gly-Ala-Pro-Gly-Cys-Val-Gly-Gly-Arg-Leu-NH2) bind to spermatozoa of the homologous species (Lytechinus pictus or Arbacia punctulata, respectively) and cause transient elevations of cyclic GMP concentrations (Hansbrough, J. R., and Garbers, D. L. (1981) J. Biol. Chem. 256, 1447-1452). The addition of these peptides to spermatozoan membrane preparations caused a rapid and dramatic (up to 25-fold) activation of guanylate cyclase. The peptide-induced activation of guanylate cyclase was transient, and the subsequent decline in enzyme activity coincided with conversion of a high Mr (phosphorylated) form of guanylate cyclase to a low Mr (dephosphorylated) form. When membranes were incubated at pH 8.0, the high Mr form was converted to the low Mr form without substantial changes in basal enzyme activity. However, the peptide-stimulated activity of the low Mr form of guanylate cyclase was much less than the peptide-stimulated activity of the high Mr form. Activation of the low Mr form by peptide was not transient and persisted for at least 10 min. In addition, the pH 8.0 treatment that caused the Mr conversion of guanylate cyclase also caused an increase in the peptide-binding capacity of the membranes. We propose a model in which activation of the membrane form of guanylate cyclase is receptor-mediated; the extent of enzyme activation is modulated by its phosphorylation state.